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AB Pyrrolidinium derivs. I [R = (un) substituted Ph, naphthalenyl , 

5, 6, 7, 8-tetrahydronaphthalenyl, benzo [ 1 , 3 ] dioxolyl , biphenyl, heteroarom. ; 
Rl = alkyl; R2 = CR3R4R5, Q; R3 = 2-furyl, 3-furyl, 2-thienyl, 3-thienyl; 
R4 = 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, cycloalkyl; R5 = H, OH, Me, 
CH20H; Ql = CH2, CH2CH2, 0, 0CH2, S, SCH2, CH:CH; A = (un) substituted 
CH:CH, CH2, CO, 0, S, S(0), S02, NH; m = 0-8; n = 0-4] were prepared for use 
in therapy as antagonists of M3 muscarinic receptors (no data) . Thus, 
(3R) -3-pyrrolidinol was treated with 2- (3-bromopropyl) thiophene to give 
(3R) -1- (3-thien-2-ylpropyl ) pyrrolidinol which was treated with Me 
2-hydroxy-2 , 2-dithen-2-ylacetate and quaternized to give the pyrrolidinium 
salt II. 
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IN Noe, Christian; Mutschler, Ernst; Lambrecht, Gunter; Elgert, Michael; 
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AB Disclosed are enantiomerically pure cyclic aminoalc. esters of 

arylcycloalkylhydroxycarboxylic acids with at least 90% enantiomeric 
excess of the (3R,2'R), (3S,2'R), (3R,2'S), or (3S,2'S) configured 
enantiomer. Thus, [ (cyclopentyl (or cyclohexyl) hydroxyphenylacetyl ) oxy ] 
pyrrolidinium salts I (R = cyclopentyl, cyclohexyl, X = bromide, iodide, 
fluoride, chloride) were prepared by reacting (3R) or 
(3S) -l-methyl-3-pyrrolidinol with the corresponding phenylacetate, 
followed by preparation of the tartrate intermediates and quaternization . 
Inhalable powder and aerosol formulations of the compds . were also prepared 
The muscarinic binding affinity of I were examined using rabbit vas 
deferens, guinea pic atrium, guinea pig ileum, and human Ml, M2, and M3 
receptors . 
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TI Studies on a soft glYCopyrrolate analog, SG-1 

AU Ji, F.; Wu, W.-M.; Bodor, N. 

CS Center for Drug Discovery, University of Florida, Gainesville, FL, USA 

SO Pharmazie (2002), 57(2), 138-141 

CODEN: PHARAT; ISSN: 0031-7144 

PB Govi-Verlag Pharmazeutischer Verlag GmbH 
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AB A short-acting soft drug analog (I) of glycopyrrolate (G) was developed by 
retrometabolic design in order to minimize systemic side effects and 
optimize the therapeutic index. I was synthesized by: (a) esterif ication 
of phenylacetic acid with N-methyl-3-pyrrolidinol by DCC to obtain 
N-methyi-3-pyrrolidinyl phenylacetate; (b) reaction of lithium salt of 
above phenyiacetates with cyclopentanone to obtain N-methyl-3-pyrrolidinyl 
3- ( 1 ' -hydroxycyciopentyl ) phenylacetate; and (c) quaternization with Me 
bromoacetate in acetonitrile to give the designed product. To evaluate 
the Pharmacol, effect of I, its mydriatic activity in rabbit eyes was 
compared to that of glycopyrrolate. At the pharmacodynamically equivalent 
doses (the lowest dose that induces the maximum response) of I (1%) and 
glycopyrrolate (0.1%), the mydriatic activities lasted for 5 and 100 h, 
resp. Compared to glycopyrrolate, the intrinsic pupil dilation potency of 
I was lower ( .apprx. 1/lOth) but the duration of action was much shorter 
(<l/20th) as I is susceptible to facile enzymic hydrolysis/deactivation in 
the rabbit eyes. In vitro metabolism and stability investigations further 
supported this finding. In vitro half lives of I in rat plasma, blood, 
and 20% liver and lung tissue homogenates were 15.62, 53.86, 263.43, and 
318.35 min, resp. In human plasma and blood, half-lives were 19.93 and 
88.32 min, resp. I was relatively stable under acidic conditions (pH 5 
and lower) . I is a promising, clin. useful short acting anticholinergic. 
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DT Journal; (online computer file) 
LA English 
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AB Receptor binding studies were performed on 24 soft anticholinergic agents 
and 5 conventional anticholinergic agents using 4 cloned human muscarinic 
receptor subtypes. The measured pKi values of the soft anticholinergic 
agents ranged from 6.5 to 9.5, with the majority being in the range of 7.5 
to 8.5. Strong correlation was observed betv/een the pKis determined here and 

the 

p42 values measured earlier in guinea pig ileum contraction assays. The 
corresponding correlation coeffs. (r2) were 0.80, 0.73, 0.81, and 0.78 for 
pKi(ml), pKi(m2), pKi(m3), and pKi(m4), resp. Quant, structure-activity 
relationship (QSAR) studies were also performed, and good characterization 

could be obtained for the soft anticholinergics containing at least 1 tropine 
moiety in their structure. For these compds . , the potency as measured by 
the pKi values was found to be related to geometric, electronic, and 
lipophilicity descriptors. A linear regression equation using ovality 
(Oe),dipole moment (D) , and a calculated log octanol-water partition 
coefficient 

(QLogP) gave reasonably good descriptions (r = 0.88) for the pKi(m3) 
values . 
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M3 receptor antagonists 
IN Ogino, Yoshio; Kurihara, Hideki; Matsuda, Kenji; Numazawa, Tomoshige; 

Otake, Norikazu; Noguchi, Kazuhito 
PA Banyu Pharmaceutical Co., Ltd., Japan 
SO PCT Int. Appl., 138 pp. 
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AB Compds. of the general formula ArC (OH) (Rl ) C02A [wherein A is a group of 
the general formula -B1-N+R2R3R4 . X- or -B2-NR5CR6 : NR7 ; Ar is aryl or 
heteroaryl, any of which may be substituted; Bl and B2 are each an aliphatic 
hydrocarbon group; Rl is fluorinated cycloalkyl; R2, R3 and R4 are each 
lower alkyl, or a single bond or alkylene, any of which is bonded to Bl, 
or alternatively R2 and R3 may be united to form alkylene; R5 and R7 are 
each hydrogen, lower alkyl, or a single bond or alkylene, any of which is 
bonded to B2; R6 is hydrogen, lower alkyl, or N(R8)R9; R8 and R9 are 
independently hydrogen or lower alkyl; and X- is an anion] are prepared 
Thses compds. exhibit selective muscarinic M3 receptor antagonism with 
little side effects and are suitable for administration by inhalation and 
useful as therapeutic agents for respiratory system diseases including 
chronic obstructive pulmonary diseases, chronic bronchitis, asthma, 
chronic airway obstruction, pulmonary fibrosis, pulmonary emphysema, or 
rhinitis. Thus, reductive methylation of piperidin-4-yl 

(2R)-( (IR) -3, 3-dif luoropentyl) -2-hydroxy-2-phenylethanoate by formaldehyde 
and sodium cyanoborohydride in the presence of ZnC12 in MeOH at room 
temperature 

for 30 min gave l-methylpiperidin-4-yl 

( 2R) - ( ( IR) -3, 3-dif luoropentyl) -2-hydroxy-2-phenylethanoate which was 
quaternized by Me bromide in MeCN at room temperature for 15 h to give 
4- [ [ (2R) -2- ( (IR) -3, 3-dif luorocyclopentyl) -2-hydroxy-2-phenylethanoyl] oxy] - 
1 , 1-dimethylpiperidinium bromide (I). In a muscarinic receptor M2 and M3 

antagonism assay, 4- ( ( (2R)-2-( ( IR) -3 , 3-dif luorocyclopentyl ) -2-hydroxy-2- 
phenylethanoyl ) oxy ) -1 , 1-dimethylpiperidinium bromide in vitro exhibited KB 
of 9.6 nM for inhibiting the carbachol-induced reduction in heart beat in rat 
right atrium (muscarinic receptor M2 receptor) and that of 0.004 nM for 
inhibiting the carbachol-induced contraction of trachea (muscarinic 
receptor M3 receptor) with M2/M3 receptor ratio of 218. An ampule or a 
powder inhalation formulation containing I were described. 
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and its analog 
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AB Glycopyrrolate is a quaternary anticholinergic drug. Like for other 
anticholinergics, the usefulness of this agent is limited by its side 
effects. In this study, based on the structure of glycopyrrolate, we 
designed a soft drug, methoxycarbonylphenylcyclopentylacetoxy-N, N-dimethyl- 
3-pyrrolidinium Me sulfate (SG), and its analog, 

methoxycarbonylphenylcyclopentylacetoxyethyl-N, N, N-trimethylammonium Me 



ALL CITATIONS AVAILABLE IN THE RE FORMAT 



sulfate (SGA) . These soft drugs are expected to be locally active, but 
systemically inactive in order to increase therapeutic index. SO and SGA 
were synthesized by (i) carboxylation of Me phenylcyclopentylacetate, (ii) 
esterif ication with N-methyl-3-pyrrolidinol (for SG) or 

2-chloro-N, N-dimethylaminoethane (for SGA), and (iii) quaternization with 
di-Me sulfate. Receptor binding studies demonstrate that SG has 
muscarinic subtype selectivity (m3/m2). Guinea pig ileum pA2 assay 
indicates that activity of SG is moderate, and SG is about ten times more 
potent than SGA. The in vivo characterization of SG and SGA, both in 
mydriasis tests and in prevention of carbachol induced bradycardia, 
supported its soft nature. Applying SG or SGA into rabbit eyes, the 
dilation of the contralateral (water-treated) pupils was not observed 
Glycopyrrolate application, however, caused dilation of the contralateral 
pupil, indicating a systemic effect of this drug. Cardiac studies were 
carried out by evaluating the protective effect of soft anticholinergics 
against carbachol induced bradycardia. The results indicate that SG and 
SGA were as potent as atropine-MeBr in preventing carbachol induced 
bradycardia in the rat; however, their durations of action were 
significantly shorter. In conclusion, the newly synthesized SG and SGA 
showed soft nature in the body. They are anticholinergics with subtype 
selectivity and moderate potency, and can be used as topical 
antiperspirants . 
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AB Title compds. [I; R = R1R4C (OH) C02 ; Rl = (un) substituted cycloalkyl; R4 = 
(hetero) aryl; Z = NR2R3A; A = Pharmacol, acceptable acid conjugate base; 
R2,R3 = (halo) alk (en) yl, (halo) alkynyl; Zl = (CH2)l-3] were prepared Thus, 
(S) -l-methyl-3-pyrrolidinol was esterified by PhCRl (OH) C02Me (Rl = 
cyclopentyl) and the resolved product quaternized to give (S)-I [R = 
(S) -PhCRl (OH) 002, Rl = cyclopentyl, Z = NMe2I, Zl = CH2]. Data for biol. 
activity of I were given. 
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AB A method for treating urinary incontinence, such as incontinence resulting 
from bladder detrusor muscle instability, using enantiomerically enriched 
(SR) -glycopyrrolate (I). The method comprises administering a 
therapeutically effective amount of enantiomerically enriched I, or a 
pharmaceutically acceptable salt thereof, substantially free of the (R,S)- 
enantiomer. Pharmaceutical compns. for the treatment of urinary 
incontinence comprising enantiomerically enriched I, or a pharmaceutically 
acceptable salt thereof, and an acceptable carrier are also disclosed. 
The antimuscarinic, spasmolytic, and Ca entry blocking effects of models 
of receptor binding and bladder function were studied for I. 
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AB A method for treating urinary incontinence, such as incontinence resulting 
from bladder detrusor muscle instability, using enantiomerically enriched 
(S, S) -glycopyrrolate (I). The method comprises administering a 
therapeutically effective amount of enantiomerically enriched I, or a 
pharmaceutically acceptable salt thereof, substantially free of the 
(R, R) -glycopyrrolate enantiomer. Pharmaceutical compns. for the treatment 
of urinary incontinence comprising enantiomerically enriched I or a 
pharmaceutically acceptable salt thereof, and an acceptable carrier are 
also disclosed. Pharmacol, data are given for binding to muscarinic 
receptor subtypes, Ca channels, and antimuscarinic-antispasmodic activity. 
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AB A method is disclosed for treating urinary incontinence, e.g. incontinence 
resulting from bladder detrusor muscle instability, using enantiomerically 
enriched (R, R) -glycopyrrolate . The method comprises administering a 
therapeutically effective amount of enantiomerically enriched (R, 
R) -glycopyrrolate, or a pharmaceutically acceptable salt thereof, 
substantially free of the (S, S) -glycopyrrolate enantiomer. 
Pharmaceutical compns. for the treatment of urinary incontinence, 
comprising enantiomerically enriched (R, R) -glycopyrrolate, or a 
pharmaceutically acceptable salt thereof, and an acceptable carrier, are 
also disclosed. 
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AB Various esters of atropine and scopolamine were most effective in 

inhibiting sweating after topical application, especially esters of 
scopolamine-HBr . The effective compds . included esters with 
straight-chain, branched, cyclic aliphatic, and aromatic groups. Their 
effectiveness was attributable to their ability to penetrate the skin; as 
much as 5-10% of the amount applied was absorbed. No systemic after-effects 
were observed following repeated use of 0.025% solns. over the same area. 
Benzoylscopolamine did not cause skin irritation or sensitization. 
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FR 1328916 FR 
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GI For diagram (s), see printed CA Issue. 

AB HCl gas was passed through 270 g. 1-2-hydroxymethyl-l-methylpyrrolidine in 
4.5 1. Et20 to give the HCl salt (I), S0C12 (395 ml.) was added slowly 
with cooling, the mixture kept 1 hr . at room temperature, and heated 3 hrs. at 
100°, 500 ml. C6H6 added, the solution evaporated, and the residue washed 
with C6H6 and Et20 to give 376 g. 1-2-chloromethyl-l-methylpyrrolidine HCl 
salt, m. 162° (MeCOEt), [a]D-5.04 ± 0.05° (50%, 

H20) . Ale. KOH (1.66N) (361.3 ml.) was added dropwise to 139 g. 

dl-a-phenyl-a-cyclohexylglycolic acid in 300 ml. EtOH followed 

by 102 g. I in 500 ml. EtOH and 361.3 ml. 1.66N ale. KOH, the mixture 

refluxed 15 min., kept 3 days, filtered, the filtrate evaporated in vaeuo, the 

residue dissolved in 3 1 . Et20, washed with 10% Na2C03 and H20, dried, the 

solution evaporated, the oil dissolved in 1.5 1. iso-PrOH, HCl gas passed in to 

pH 3-4, and the solution cooled to give 33% 

1- ( l-methyl-2-pyrrolidyl) methyl-l-a-phenyl-a-cyclo- 

hexylglycolate HCl salt (l-II), m. 220-2°; free base [aD -21 

± 0.7° (4.8, ale), -18.4 ± 0.7° (4%, Me2C0) ; EtBr 

salt m. 169-71°, [a]D + 10.1 + 1° (4.3%, ale). II 

was similarly prepared in 72% yield from 

1-a-phenyl-a-cyclohexylglycolic acid (III). II, [a]D 

0.9 ± 0.9° (1%, ale), -5.2 ± 1° (0.93%, H20) , was 

also prepared in 52% yield by refluxing 40 g. Ill and 23 g. I for 8 hrs. in 
250 ml. iso-PrOH and cooling the mixture overnight. II has antispasmolytic 
properties . 



